Let n, t, k be integers, n ~t~l,k*2.Letx={1,2 ,..., n}. Let $ be a family of subsets of x such that the cardinality of the union of any k members of SF is at most n -t. How large 191 can be and which are the optimal families? We answer these questions for t s 2kk/150.
Introduction
For i, j integers, let [i, j] denote the set of integers in i s h s j. Let 9 be a family of subsets of x = [ 1, n]. If t, k are positive integers k 2 2, t G n, then 'S is said to have property P(n, k, t) if for F1, . . . , Fk E 9 we always have 1 U F= 1 5 1 s n -t. We say a family 9 is E(n, k, t, s) (s is a non-negative integer) to mean that it has the form S= (FcXIIFnYJss) where YcX,lYl=t+ks~~. We denote by e(n, k, t, s) the common cardinality of the E( n, k, t, s) families. Clearly if 9 E E(n, k, t, s), then 3 has P( n, k, t) and e (n, k, t, 0) = 2"~'.
P. ErdBs and the author have the following:
Conjecture. If n, k, t are given n 2 t 2 1, k 2 2 and 9 is a family' of subsets of x = [ 1, n] which has property P (n, k, t) and which is of maximal cardinslity, then there exists a non-negative integer s such that 9% E(n, k, t, s) unless t = 1, k = 2. Theorem 2. The conjecture holds for n, k, t whenever k > 2, n > t, and t G k2k/150.
Let [x]
([x]*) denote the greatest (smallest) integer less (more.1 than or equal to x, resp.
Prelimhuy results

The following result was proved by Brace and Daykin [3].
eorem. Suppose that 9 is a family of subsets of x = [ 1, n] and that U FE3 F = X. lf 9 has P(n, k, l), then
Now we define an operation which was first by Kleitman [4] . Let %T be a family of subsets of x. Suppose that i, j are integers, 1~ i < j s n. Let US set Ai,j( %T) = {Ai+j(H) 1 HE Yt') where
The following two propositions are easily verified. Starting with a family %I of subsets of X, having the propert!, P(n, k, t) and applying the operation Ai,j repeatedly for all the pairs i, j (1~ i a< j s n) after a finite number of steps we obtain a family 9 which still has the property P(n, k, t) and satisfies A,,,(S)=9 for any i, j (lsi<j<n).
3. An inquaWy and some consequences Let 9 be a family of subsets of x having P(n, k, t), k 2 3. Suppose that ($1 is maximal. According to Section 2, we may assume that Ai,j(@) = 9 for any 1 s i C j G n. The maximality of ISI implies that 9 is a hereditary family of sets i.e. whenever FE g, G G F we have G E 9. Combining these properties we prove:
. . , r) and the statement follows. Let us set
contradicting the property P (n, k, t Let us count the number N, of subsets of x for which (4) holds with a tied s.
As any subset F of X is uniquely determined by its intersections with [ 1, n -tks] and [n -t -ks + 1, n] so we obtain
Using eq. (5) and Corollary 1 we deduce \~+N,+N, where N=N,+***+N,.
Let us examine the ratio of consecutive terms in N. If t 2 k, then
s+l s+1>2L ( > -= t s+2 te P* Hence for t < 2k/e which means p > 1 we conclude from (6) that
where T = (t + k)/(zk -te). Thus
lgl <2n-f+1 for 7 G 1.
Using this inequality we derive the following Theorem 1. Let S be a family of subsets of x. Suppose that 9 has property P(n, k, t) and that
Then 191~2~-~ with equality holding if and only if 9% E(n, k, t, 0).
proof. If CF has property P( n, k -1, t + 1) and t -> k, then in view of (10) we obtain applying (9) for the triple (n, k -1, t + 1) 191< 2"~'. If ?F has not P(n, k -1, t + 1), then we can find sets F1, . . . , Fk__ 1 belonging to 9 such that their union is of cardinal@ n -(t + 1) + 1) = n -t. Let us set k-l
Y=X-u I;i. i=l
Then the property P(n, k, t) implies that F n Y = g for any FE 9 and the assertion follows. As for k 3 6 the inequality (10) is satisfied for t = k so it suffices to prove that if the assertion of the theorem is true for the triple (n, k, t) for every n 3 t and t' c 6, then the assertion holds for the triple (n', k, t') whenever n' 3 t'. In order to prove this let ZF be a family of subsets of X' = [l, n'] having the property P(n', k, t'). Then 9 can also be regarded as a family of subsets of X =[l, n] where n = fz'-(t -t'), and 9 has P(n, k, t) whence either Is]< 2"-' = 2"'-" or 9 is E(n, k, t, 0' .I i.e. there exists a subset Y of X such that I Y( = t and S={FzXI FnY=fd}.
In this case we set Y'=Y-[n-(t-t')+l,n] andobtain @={Fc:X'I FnY'=@}.
A lemma
Let us set c = t/2k. As for k s 19 we have k 2k<2k-'-k+l 150 e+l -1 so for 6 s k s 19 the statement of Theorem 2 follows from Theorem 1. As for k ~5 we have t s 1 we may assume k 220 and o ~(2~+' -k + l)/(e + l), we use these factc -irithout referring to them.
'Lemma. Let 9 be a family of subsets of x, having property P(n, k, t) and suppose that IcSl is maximal. Then for p = [log [ 12c]*e t2c log e]* it has not property P(n, k-l, t+p).
Proof. If n < t + p, then we have nothing to prove. So assume n 2 t + p. Suppose that 9 has P( n, k -1, t + p). In this case we may apply the inequality (7) for the pair (k -1, t + p) and obtain
d,l4+1= 
The property P(n, k, t) implies that for any FE % Let us define 9' = {FE% 1 F c [l, n -t]. By the ?naximality of 9 we can find sets F,,.. . , Fk E 9 such that U f= 1 E = n -t. Using Proposition 3 and the definition of 'S' we conclude the existence of sets Fi, . . ..FiMQuchthat U~=,F~= [l,n-t] . On the other hand we may assume that there are no k = 1 sets Gi, . . . , GL+ having [ 1, n -t] for their union as in this case P(n, k, t) implies again 9 is E(n, k, t, 0). So the conditions of the above cited theorem of LL Brace and D.E. 
LEB beasubsetof[n-t-h+l,n]suchtharIB\=q,Bn[n-t+l,n]#g.Let
